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(57) Abstract 

A supporting structure (10) is comprised by a plurality of elongated base structural members (12. 12) each having first and second ends 
defining the length thereof and each base structural member being defined in part by a hollow tubular portion (34) extending coextensively 
therewith. The hollow tubular portions (34) each have a given width defined by opposed transverse sides. A plurality of bracing members 
(16, 16) are provided and each have first and second ends which define the length thereof. Attachment means (32, 32) are formed on the 
first and second ends of the bracing members (16, 16) for engaging with a surface on one of the plurality of elongated base structural 
members (12) to effect a connection therebetween. Each of the plurality of elongated base structural members have a keyhole slot (48) 
formed in the transverse sides thereof. 
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MODULAR SUPPORTING STRUCTURE 

BACKGROUND OF THE INVENTION 

The present invention relates to a temporary structure used 
for shelters or the like and/or relates to a structure used 
in containment systems wherein an object, building or other 
structure is sealed to the environment to contain airborne 
contaminants, and relates more particularly to such a 
structure wherein the components thereof are capable of 
being readily assembled without need of numerous bolt 
connections and the requisite tools required for such 
assembly. 

The formation of supporting structures for temporary 
shelters and/or containment enclosures inherently need to 
be both lightweight and capable of withstanding the loads 
imposed by elements, such as, wind, rain, and snow. 
Because these structures are usually covered with air 
impermeable sheathing, they are subjected to the same 
loading conditions experienced by a building. Wind loads 
are a major design factor and concern with such structures. 
This is because these structures have very expansive 
surface areas which are exposed to wind forces. Therefore, 
the structure which supports the enclosing sheathing must 
have sufficient strength to withstand these applied loads. 
In addition, such structures should also be preferably 
formed from a lightweight material which would allow it to 
be readily handled by workers. In the past, the supporting 
structures were fabricated from preformed building elements 
which required a multiplicity of bolting connections as 
between vertical support members, horizontal trusses and 
bracing or purlin members. Such connections require 
numerous man-hours in -the assemblage of the structure, 
given that each connection must be secured by virtue of 
bolting the members together. It is also desirable to 
provide building elements of a type which have a low linear 
weight which allows for longer unsupported spans and 
requires less substantial vertical supports. The aspect of 
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that It allows for the entire structure to be lifted, for 
example by a crane and lowered into place over a desired 
footprint or a structure to be contained. 

Additionally, such structures Must be capable of readily 
attaching a protective covering or sheathing to the 
underlying structure. xn the past, it was .cnoln to Zl 
to r T" separately attached by clamping 

to the structure at points along the individual truss 
.e»bers. The sheathing was then attached to the truss 
structure by nailing it to the wooden fixing »e*ers. The 
problems attendant to these known fixing systems were that 
the fixing Beyers were heavy and cumbersome, and added 
unwanted weight to the structure. Additionally, the 
securing of the wooden fixing bea.s to the truss stLturl 
involved additional labor which added time and, hence, cost 

u^ifolr'"*" " " "^1"'-^" the 

uniform spacing of the truss members so that a predictable 

arrangement of truss members can be fabricated This ^ 

ZlZTV-^ <">«°" 
spacings, it is easier to secure the sheathing to the 

underlying support structure when the location of th s 
points are known. 

Accordingly, it is an object of the present invention to 
provide a supporting structure comprised of a plurality of 

together without the heretofore toown use of bolting 
c nnections existing as between bracing and truss mem^^:! 

allows nf"' ' " '"^^ instruction which 

allows numerous components of the structure to be assembled 
by a drop-m-place joint design. 

It is a further object of the invention to provide 
individual structural elements of a standardized form 
useab e together in a supporting structure made up of a 
Plurality of such standardised structural element 
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configured to provide spans which have high bending 
strength and which deliver very high strength to weight 
ratios. 

Still a further object of the invention is to provide a 
supporting structure which is modular in construction as 
defined by individual elements of predetermined and 
standardized constructional form having connections which 
allow successive repetitions of structural segments to be 
created along a given span of a truss. 

Still a further object of the invention is to provide a 
supporting structure of the aforementioned type wherein the 
standardized structural elements each has a means for 
reaciily connecting it to sheathing material at infinite 
locations taken along its length. 

Other objects and advantages of the present invention will 
become apparent from the following description and the 
appended claims. 

SUMMARY OF THE INVENTION 

The invention resides in a building structure constituted 
by preformed building elements of standardized form which 
are interconnected with one another in a manner which 
avoids the otherwise necessary connection of bolting 
between transverse structural members. The supporting 
structure is comprised of a plurality of elongated base 
structural members each having first and second ends 
defining the length thereof and each base structural member 
being defined in part by a hollow tubular portion extending 
coextensively therewith. The hollow tubular portion of 
each member has a given width defined by opposed transverse 
sides. A plurality of bracing members are also provided, 
each having first and second ends which define the length 
thereof. Attachment means are formed on the first and 
second ends of the bracing members for engaging with a 
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surface on one of the plurality of elongated base 

have a V f " ' °' "'""'"^^ struoturaZ „e«=ers 

have a Iceyhole slot forced in the transverse sides thereof 

ZI TVT ^"^ ^"^^^^ - ""'- and 

hold the attachment means formed on one of the first and 
se<^nd ends of the bracing members. Each of the p ^r i "y 
Of elongate base members includes a locin, bolt secureieni 

thereof and , extending coextensively with the length of each 
base structural member for receiving and loCin, a bolHo 
be secured within the securement means. 

The invention further resjri<.= in . • 

structure "Sides in a free standing supporting 

suSort , °' " "'"""^^ °' ""t vertical 

support elements disposed in a row along one side of I 

s~ °' """"" and bearing on a 

support surface, a plurality of second vertical sLor^ 
elements disposed in a row along another side o! lZ 
central axis of the structure and bearing on a suppo« 

uppe; : ^^"""^ each composed 

Of T '""""^ "-^^^ -P^-^ apart to define the height 

Of the roof truss members. Each of the roof truss members 
having opposite ends each associated with one of the firlt 
and a second vertical support elements so as to be 
supported thereby above the support surface. Each of the 
first and second vertical support elements having first and 
P«:uel '"V' thereto „ 

vertical " -cond 

vertical support members being comprised of vertical 
upstanding inner and outer cords which connect to the st 

Irst a^d s"' ^^"'^^ relationship. The 

^olll t K , being comprised of a 

hollow tubular . portion which is directed towards the 
Ouxtaposed end of the roof truss member to which it is 
connected. . means is associated with the e'^ o t^! 
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upper and lower cords of the roof truss meinbers for 
connecting within the hollow tubular portions of the first 
and second subpart inembers of each vertical support element 
so as to form a self-supporting roof structure. A means is 
provided for connecting successively ordered ones, of the 
roof truss members with one another and successively order 
ones of the vertical support members to one another for 
bracing same against movement. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 is a perspective view of the supporting structure of 
the present invention; 

Fig. 2 is an exploded view of the section captioned as "2- 
2" in Fig. 1; 

Fig. 3 is a front elevation view of the supporting 
structure illustrated in Fig. 1 shown here with an endwall 
supporting structure; 

Fig. 4a is a plan view of a purlin or bracing member of the 
structure; 

Fig. 4b is a partially fragmentary perspective view of a 
truss member to purlin connection; 

Fig. 5 is a side elevation, view of a vertical support 
element; 

Fig. 6 is a front elevation view of the apex of the roof 
truss member of the structure? 

Fig. 7a is a partially fragmentary view of the end-to-end 
splice connection between co-aligned truss members shown 
prior to bolting; 
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Fig, 7b is the connection of Fig. 7a shown in its bolted 
state; 

Fig. 8a is a top plan view of the connection splice used in 
the connection of Fig. 7b; 

Fig. 8b is a side elevation view of the splice of Fig. 8a; 

Fig. 8c is a front elevation view of the splice of Fig. 8b; 

Fig. 9 is a partially fragmentary perspective view of upper 
and lower cord members disposed relative to one another in 
a beamlike configuration; 

Fig. 10a is a partially fragmentary sectional view taken 
along line lOa-lOa in Fig. 3; 

Fig. 10b is a partially fragmentary view of a footing; 

Fig. 10c is a horizontal section taken along line lOc-lOc 
of Fig. 10b; 

Fig. 11 is a partially fragmentary perspective view of a 
structural member showing the locking channel with a bolt 
connection; 

Fig. 12a is a partially fragmentary vertical sectional view 
of the connection between the lower cord of the roof truss 
and a vertically extending from face member; 

Fig. 12b is a partially fragmentary sectional view taken 
along line 12b-12b of Fig. 12a? 

Fig. 13 is a partially fragmentary perspective view 
illustrating two base structural members orientated side- 
by-side with one another with sheathing material overlaid 
thereon; and 
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Fig. 14 is a partially fragmentary vertical sectional view 
taken through the rightmost base structural member of Fig. 
13 illustrating the securement of the sheathing to the 
structure member. 

DETAILED D1E SCRIPTI0N OF THE PREFERRED EMBODIMENT 

Figure 1 illustrates a supporting structure designated 
generally at 10 which is made up of a plurality of 
preformed standardized base members 12, 12 which together 
comprise a network of connected elements defining roof 
truss members 14,14 and upstanding vertical support 
elements 18,18 which are supported by the ground G or other 
comparable surface. The roof truss members 14,14 and 
vertical support elements 18,18 are secured against 
movement relative to the central axis CA of the structure 
10 by a plurality of bracing members or purlins 16,16 which 
extend in a direction parallel to the central axis CA, and 
are releasably yet rigidly connected to the members 14,14 
and elements 18,18 in accordance with one aspect of the 
invention. 

As best illustrated in Fig. 2, each of the roof truss 
members 14,14 connects at iits- opposite ends to an 
upstanding vertical support element 18 and each of which 
elements 18,18 being disposed along either side of the 
central axis CA of the structure and are spaced apart from, 
one another at the indicated spacings S. The upstanding 
vertical support members 18,18 are maintained in the 
spatial relationship indicated by the spacing dimensions SS 
by the ones of the purlin members 16,16 which are 
vertically oriented and thusly constitute the sidewalls 
20,20 of the structure. Similarly, the purlins which 
connect with the upper truss members 14,14, along the top 
of the structure 10 constitute the roof supporting surface 
22. As illustrated in Fig. 3, the front and rear faces of 
the structure 10 are defined by endwalls comprised of a 
plurality of purlin members 16,16 and 16', 16' which extend 
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perpendicularly to the central axis CA of the structure lo 
and connect to one another through vertically disposed ones 
of the base members 12M2«. These vertically disposed 
ones of the base members 12 ',12 • are connected to the end 
of the lower cord of the roof truss 14 at the top ends 
thereof to maintain the purlins 16,16 in a vertically 
spatial relationship with one another so as to form the 
endwalls 26,26. The opposite ends of these members connect 
to footing members in a manner which will be discussed in 
greater detail with respect to Figs. lOb and lOc. in this 
way, it should be seen that the support structure lo 
provides front and rear endwall faces 26,26, sidewalls 
20,20 and a roof surface 22 which provide a means for 
attaching sheathing to the structure to effectively create 
an enclosed sealed environment therein. 

Referring to Figs. 4a and 4b, and in particular to the 
connection between the base structural members 12,12 and 
the bracing members 16,16, it should be seen that each 
bracing or purlin member 16, 16 is a generally H-shaped 
member comprised of two main elongated parts 28,28 rigidly 
connected with one another in a spatial relationship by 
transverse bracket parts 30,30 which connect to the 
transverse sidewalls of the elongated main parts 28,28 
through the intermediary of a weldament or a like 
connection to define the width dimension of the purlin. 
Disposed at the opposite ends of each of the main parts 
28,28, is an attachment means 32,32 provided thereon for 
the purpose of removably yet rigidly connecting the purlin 
to the transverse side of any one of the base structural 
members 12,12. To these ends, as best illustrated in Fig. 
4b and in Fig. 14, each base structural member 12 is formed 
as a symmetrical unitary extruded aluminum member defined 
by a generally rectangular hollow tubular portion 34 and an 
integrally formed web member 36 which is disposed 
coincidentally with the axis of symmetry AS of the base 
member and which symmetry axis is coincident with the 
central axis of the base member. m the preferred 
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embodiment, the base structural members 12,12 each have a 
depth d equal to only about 6 inches and a wall thickness 
of 3/16/ of an inch* This is because tubular and web 
portions combine to render a member which is highly 
resistant to bending, while providing a highly lightweight 
construction relative to members which have heretofore been 
used. As seen in Fig. 14, the hollow tubular portion 34 of 
each of the structural members 12,12 is defined by 
integrally formed sidewalls 38,38, and an endwall 40, and 
a base wall 42 each extending transversely of the sidewalls 
38,38, with the web member 36 being integrally formed with 
the base wall 42. 

As will become apparent later, the endwall 40 is formed 
with a means 44 which is symmetrically disposed about the 
axis of symmetry AS, and is provided for the purpose of 
attaching a sheathing material, indicated generally as 4 6 
in Fig. 14, to the involved base structural member. 

Each of the structural members 12,12 is provided with a 
plurality of keyhole slots 48,48 formed in the hollow 
tubular portion 34 thereof. Each keyhole slot is formed 
partially in the endwall 40 and partially in the adjacent 
one of the sidewalls 38,38 of the hollow tubular portion 34 
of the member. By the term keyhole, it is meant that the 
slot has a necked portion 56 which narrows the slot midway 
of its height from an otherwise wider configuration. This 
necked portion is important in effecting the securement of 
the attachment means 32,32 to the base structural members 
12,12, 

The attachment means 32 disposed on each free end of the 
main parts 28,28 of the purlin member 16,16 is comprised of 
a generally T-shaped projection 50, an outwardly disposed 
enlarged block portion 55 and a stem portion 54 fixed to an 
end plate 52 which is in turn fixed to the end face of the 
purlin 16 by a weld. The T-shaped projection 50 is 
correspondingly sized and shaped to be received within the 
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keyhole slot 48. The stem portion 54 of i-ho • 

is configured so as to be Lplble ^^^-^ion 50 

necked portion 56 of i-H ! ! ^^^^^''^ 

the necked portion 56 to loo" i J l 1? " . 

base structural „e»bers la if a« not . ' 

the horizontal in th„ I disposed parallel to 

relative thereto ITs " 

it enables the purlin Lrel^VtV^atTrr 
Structural member 17 attached to a base 

ae,ree. .o. zz 1^^:^^ - 
o"';: outrt:: \r'T ^^^-^-^ " 

cord 60 and an inner cord 62 wh,-^>, 
connected in a -. /-"ra 62 which are 

throu^H t.e interarrt 

AS illustrated, the lenotr . It "' 

greater than .^. ^J^Tot the T " 

dimension equal - to .„„ '^"^ "rd me,,i,er 62 by a 

truss .e^er^: at dXedCt^Te ^l^nr "'^ 

0^ the top and botto. cords 72 /na " =^^""-9 each 

vertical support elements u „ I! " . " °' 

each comprised of first and , " '"""^ 

es Which are dispo'ed r: arue tir T"^ " 

-other, and are maintained a di«ancl h ? 

another so as to be readllv / ^" ""^ 

hottom cords and ^fo iL lTt "° ^"^ 

lower .ubpart member ss oonnects bet^rt^rt" 

Of the inner cord fir> ^ oerween the upper free end 

intermediate it! , n^ ^h'e f " ''^^^^ 

connected between the ^""P"' i= 

an,le , .easuLrre , r;;::/"-' " - - - 

top subpart member erconnects Tr^"': 

outer cord so by a boltin, or t J like anT" T '° 

an equal angle B relative to T disposed at 

outer cord 60 an"d 7s la ". . 

the lower cord 6S by a spacin" m 1 "^"^°-"P "^^'^ 

bolting to each of the s " alt t 

tne subpart members 66 and 68 in the 
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illustrated parallel relationship. It is noted that each 
of the vertical support elements 12,12 is a preformed 
structure which remains in inventory assembled as shown, 
and hence, are used on-site in the fabrication of the 
structure as a single structural component. Also, the 
subpart members 66 and 68 are shortened versions of the 
base structural members 12,12, with each member having the 
hollow tubular portion 34 thereof directed along lines Rl 
and R2 appropriately spaced to provide receiving openings 
to which the ends of the roof truss member 12 are 
connected. To these ends, as illustrated in Fig, 6, the 
roof truss member 14 being comprised of a top roof cord 72 
and a bottom roof cord 74 of opposed base structural 
meinbers 12,12, connect with the subpart members 66 and 68 
through the intermediary of splice means 76,76 which are 
received within the hollow tubular portions 34,34, of each 
of the meit±>ers 66,68 and 72,74 in a manner that will be 
discussed in greater detail with respect to Figs. 7 and 8. 
For the moment, it should be understood that the splice 
means 76 is adapted to be received and secured within the 
hollow tubular portions of these members, and in this way, 
each roof truss member 14 is connected directly to an 
associated one of the vertical elements 18,18. 

Referring now to Figs. 7a and 7b, the splice means 76 is 
shown in a typical connection between end-to-end connected 
base structure members 12,12. This connection is used for 
all end-to-end connected base members 12,12 throughout the 
structure 10 whether connected in a straight line or at an 
angle, such as in the case of the apex shown in Fig. 6. 
The means 76 includes splice openings 78,78 formed in each 
sidewall 38,38 of the base structural members 12,12, 
openings 80,80 formed in each web member portion 36,36 
thereof, at least one splice plate 80,80 having openings 
82,82 corresponding in location to the openings 80,80 in 
the web member portion 36 of the base structural members 
12,12, and a tubular splice member 84 which is received 
within the hollow tubular portions 34,34 of the base 
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Structural members 12,12* 



AS best Ulustrated in Fig. 9, the distal ends of each of 
the base structural menO^ers 12,12 ends in a half-shape of 
the keyhole slot 48 which is a n^irror i.age of a like half- 
shape keyhole slot for^ned on the distal end of an abutting 
one Of the base structural mernbers 12,12. m this way, as 
best illustrated in Fig. 7b, the abutting distal ends of 
the connected meinbers 12,12 create a contpleted keyhole slot 
48 Which is formed from half component portions of the 
Slots formed at each distal end of the members 12,12. The 
tubular splice member 84, as best illustrated in Figs. 8a 
through 8c is correspondingly sized and shaped to be 
received snugly within the hollow tubular portion 34 of the 
base structural meir^ers 12,12 into which the splice 84 is 
inserted The tubular splice member 84 is also provided 
with at least two pairs of openings 86,86 disposed within 
the lateral upstanding sidewalls 83,83 thereof, and which 
openings 86,86 are correspondingly sized and shaped to be 
aligned with the associated openings 78,78 formed in the 
hollow tubular portions 34,34 of each of the base 
structural members 12,12 which are being connected by the 
splice so that the splice is secured therein when a bolt 
and nut connection 85,85 is made. The tubular splice 
member 84 further includes opposed rectangular cut-outs 
88 88 disposed midway along the length of the splice member 
TtT.t ™' portions Of the sidewalls 

II . Z ^^ -^oul6.. be understood 

that the Placement of the openings 86,86 in the tubular 
member 84 and those corresponding openings 78,78 in the T- 
shaped structural members 12,12 is such as to locate the 
opposed cut-out portions 88,88 of the member 84 
comcidentally with the formed keyhole slot 48 so as to be 
bisected by the abutting ends of the base members 12,12 
When connected to one another by bolting members 90,90. 
The connection is further enhanced by the splice plates 
80,80 Which are bolted to the web portions 36,36 of the 
base members 12,12 by the boltings 90,90. The effect of 
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the cut-outs 88,88 in the splice member 84 operate to 
permit the keyhole slot to function as if the tubular 
member 84 was not present because the cut-outs 88,88 are 
sufficiently deep to prevent interference with the 
projection 50 formed on the ends of the purlin members 
16, 16, Also, joint stiffness is enhanced by the presence 
of the projection 50 when the purlin to base member 
connection is made. 

Referring back to Figs. 2 and 5, it should be seen that the 
spacing of the keyhole slots 48,48 along the length of the 
base structural members 12,12 corresponds to the width 
dimension W of each purlin member 16,16. In this way, the 
purlin members 16,16 are readily connectable to the 
transverse side of the involved structural members 12,12 by 
simply inserting the projections 50,50 disposed at each 
distal end of the involved purlin through the top of the 
keyhole slot 48, past the necked portion 56 and through to 
a resting position at the bottom of the slot to thereby be 
maintained therein under the force of gravity. 

Referring now to Figs. 3 and 10a, it should be seen that 
certain of the purlin members identified as 16 ',16' are 
slightly modified in order to form the endwalls 26,26 of 
the structure 10. As best illustrated in Fig. 10a, the 
purlin 16 » is essentially identical to, the purlin 16 shown 
in Fig. 4, except that the illustrated right end thereof 
which connects to the outer cord 60 of the first vertical 
support element 18 is configured with a T-shaped projection 
50' which extends laterally outwardly perpendicularly of 
the longitudinal extent of the member. The keyhole slot 48 
of the member 60 is unmodified, and receives the T-shaped 
projection 50* so as to seat it at the bottom of the 
keyhole slot 48 when the projection 50* is moved through 
the necked portion 56 of the slot and then downwardly into 
engagement with the lower seating surface of the slot. The 
other opposite end of the purlin 16* is, however, unchanged 
and is configured identically to that shown in Figs. 4a and 
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4b. Also, the reBainin, purlin members 16,I6 which 

Figs. 4a and 4b, ana are thusly readily connectable to the 
suocessxvely ordered ones o£ the vertically oriented base 

tructural .e^ers l..,i.. .y 
standard way using the Iceyhole slots which are oriented 
horizontally in line with one another on the base 
structural -embers 12-, 12. across the end wall 26. 

The vertically extending base menbers 12., 12. which 
comprise the endwalls 26,26 each has a lower end which 1^ 
connected to a footing 9o,50. Each footing 9o,so 
comprised of a baseplate 92 and a splice plate ,4 bearing 

Z.T\ Z °' '"^ =° - "i-eot th! 

wide of the Plate. The footing 90 further includes a 
hollow tubular member 96 welded to the base plate 92 and is 
similar in construction to the hollow tubular member 96 is 
however, bisected into two halves by the splice plate 92 i; 
the manner illustrated in Fig. loc. The hollow tubular 
member 96 has coaligned openings 98,98 provided for the 
nlI^°',M ^ ^"^^ "Wch Clamps the splice 

actL Of rr °' 

action Of a tajce-up nut 104. The footing splice plate 94 
connects with the web member 36 of the base stLctura 
member 12 disposed above it through the intermediary of a 
pair of spuce . Plates 106,106 which are bolted to the 
opposed end surfaces In a manner illustrated in Fig lob 
The vertical support elements 18.13 also incorpori:; 
footings Which use larger base plate members extending 

rrr" - - -por: 

Referring now to Figs, u and 14, it should be seen each 
base structural member 12,12 is provided with means 44 
disposed contiguously along its length for locking a 
connecting element with the base member 12 at infinite 

part ofT.*"";''™'- integrally formed as 

part of the end wall 40 of the hollow tubular portion 34 of 
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each base structural member 12,12. The means 44 takes the 
form of an inverted T-shaped slot defined by opposed necked 
portion 112 , 112 extending upwardly beyond the otherwise 
flat surface of the endwall 40 and communicating with a 
generally rectangular slot or channel 114 disposed 
coincidentally with the symmetrical axis AS of the member. 
As mentioned previously, the necked portions 112/112 extend 
outwardly beyond the otherwise flat surface of the endwall 
40 yet are made contiguous with the endwall 4 0 through a 
concave curved surface 116,116 which blends with the flat 
regions of the wall 40 at tangent points which generate a 
smooth and contiguous outer surface. As will be discussed 
later with respect to the manner by which the sheathing 
becomes attached to the base structural members 12,12, this 
curvature assists sealing of the sheathing member with the 
supporting structure. , . 

As illustrated in Fig. 11, the means 44 is provided as part 
of the base members 12,12 for receiving in locking 
engagement therewith a locking bolt 118. which includes an 
enlarged block portion .122 dimensioned to be received 
within the slot or channel 114 of the means 44. The 
locking bolt 118 has first and second dimensions, 
respectively, indicated by reference letters x and y giving 
it a generally rectangular boxlike shape. The dimension x 
corresponds generally to the spacing SP between opposed 
necked portions 112,112 but is slightly smaller so as to 
allow the block portion 122 of the locking bolt 118 to pass 
freely through the necked portions 112,112 and onto the 
bottom of the slot 114 when the bolt 118 is disposed with 
its dimension x oriented perpendicularly to the long 
dimension of the channel 114. The stem 120 of the bolt is 
sufficiently axially sized to extend outwardly beyond the 
necked area in a manner illustrated by the right side 
section shown in Fig. 11 once the locking bolt is seated 
within the channel. The channel 114 is defined in a 
lateral sense by opposed sidewalls 113,113 the spacing 
between which is illustrated by the dimensions SW. The 
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block portion 122 of the looKin, bolt lis is provided with 
opposed surfaces X24,X24 which are configured to be 
rotated agaxnst the opposed sidewall surfaces 113,113 cf 
the channel 114 whan the locMn, bolt lis is rotated in the 
illustrated rotational direction R. The rotations 
axrectxon R coincides with the tightening direction of a 
locking nut 126, for exampU'as shown in Fig. 14, so that 
the caM surfaces 124,124 of the locking nut are caused to 
wedge against the sidewalls 113 of the channel 114 upon the 
continued tightening of the nut. P " tne 

The Channel and locking bolt connection shown in Fig. 11 is 
used m the system not only to secure sheathing to the 
structure 10, but also to connect structural .e:.bers to one 
another in the syste.. As seen in Figs. I2a and 12b, this 
IS the case in the endwall 26 construction and, in 
ZITT ~tion o, the vertically disposed 

base ne^rs 12M2. and the lower cord ,4 of the roof 

IZin TV'- ""^ " ^«P°-^ 

within the Channel 114 of the .e^er .l2, which constitutes 

the lower cord of the truss Me:»ber 14, such that it depends 
therefrom and - extends through openings formed L a 
connector 128. The connector 128 also bolts to the web 
twl: " ^^rti..l,y disposed base member 12- and, 

thus It rigidly connects the member 12. to- the lower cord 
74 of the roof truss 14. 

eacTof!rr° " 

each Of the base structural members 12,12 which comprise 
the roof support surface 22, the sidewalls 20,20 and 
endwalls 26,26 are oriented on the structure lo so as to 
dispose the channels 114,114 of the means 44 in the endwall 
surface of each member 12,12 outwardly thereof. In this 
way.the^external surfaces of the structure 10 as defined 

mLt r P"^"^* ^"""ite 

mounting locations for attaching the exterior sheathing to 
the structure lo. I„ the illustrated embodiment of Fig. 
13, the sheathing 46 is one which is commercially sold and 
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is of the type which may be provided, with a plurality of 
preformed eyelets 13 2,132 arranged in a pattern and spaced 
from each other at given uniform intervals. The spacings 
between the eyelets 132,132 correspond to the spacing S,S 
existing between the base structural members 12,12 such 
that the eyelets 132,132 are capable of being aligned in a 
row with an involved one of the structural base members 
12,12 so as to be positioned just over the channel 114 
thereof. The sheathing 46 is attached to the base 
structural members 12,12 by first inserting a locking bolt 
118 into the channel 114 at a point along its length 
corresponding generally to the location of an eyelet 13 2. 
Thereafter, the stem portion 120 of the locking bolt 118 is 
passed through the eyelet 132 and a clamping plate 128 is 
secured over the sheathing materials. The clamping plate 
is provided with an elongated slot 130 which receives the 
stem portion 120 of the locking bolt therethrough. Upon 
tightening of the wing nut 126, the clamping plate is 
caused to bear down onto the sheathing 46 and to secure it 
against movement against the surface of the endwall 40 of 
the involved one of the base structural members - 12 , 12. It 
should be appreciated that the clamping plate has curved 
distal end portions 134,134 which end in a holding beads 
135,135 and are complimentarily shaped to be configured 
with the correspondingly curved shaped portions 116,116 of 
the base members 12,12. In this way, a sealed connection 
between the sheathing material is effected regardless of 
the type of sheathing material used. As illustrated in 
Fig. 13, this connection is particularly useful where two 
sheathing sheets are end-to-end connected with the other in 
an overlapping relationship. 

By the foregoing, an improved supporting structure has been 
disclosed by way of the preferred embodiment. However, 
numerous modifications and substitutions may be had without 
departing from the spirit of the invention. For example, 
the sheathing material 34 has been disclosed as being one 
which incorporates preformed eyelet patterns formed on the 
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inaterial. However, it is well within the purview of the 
invention to use other covering materials, such as plastic 
films, Which do not incorporate such eyelet patterns. In 
this alternative case, the stem portion 120 of the locking 
bolts 118,118 are simply passed through the covering 
material, in which a strip of reinforcement in the region 
Of the connection may be provided. Also, while the 
structure has been described in the preferred embodiment as 
a self-support building, it is nevertheless within the 
scope of the invention to use sections of the structure lo 
for example, the roof member, as a panel which can be 
Placed over an open area to effect containment. 
Accordingly, the invention has been described by way of 
Illustration rather than limitation. 
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CLAIMS 

What is claimed is: 

1. A supporting structure comprising: 

(a) a plurality of elongated base structural members 
each having first and second ends defining the 
length thereof and each base structural member 
being defined in part by a hollow tubular 
portion extending coextensively therewith, the 
hollow tubular portion of each base structural 
member having a given width defined by opposed 
transverse . sides ; 

(b) a plurality of bracing members each having first 
and second ends which define the length thereof; 

(c) attachment means formed on said first and second 
ends of said bracing members for engaging with a 
surface on one of said plurality of elongated 
base structural members to effect a connection 
therebetween; 

(d) each of said plurality of elongated base 
structural members having a keyhole slot formed 
in the transverse sides of thereof, each of said 
keyhole slots being sized and shaped to receive 
and hold the attachment means of one of said 
first and second ends of said bracing members; 
and 

(e) each of said plurality of elongated base members 
includes a locking bolt securement means 
integrally formed as part of said hollow portion 
thereof and extending coextensively with the 
length of each base structural member and 
exclusively of engagement with said attachment 
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means for receiving and locking a locking bolt 
to be secured within said securement means at 
infinite positions therealong. 

2. • A supporting structure as defined in Claim l 
further characterized in that said plurality of elongated 
base structural members being defined by said hollow 
portion and an integrally formed web portion creating a 
generally T-shaped member, said hollow portion thereof 
having a generally rectangular configuration as seen in 
cross-section and said transverse sides thereof being 
formed by opposed sidewalls, said opposed sidewalls being 
interconnected with a transversely extending endwall and 
with a transversely extending base wall with the web 
portion thereof being integrally formed with said base 
wall. 

3. A supporting structure as defined in Claim 2 
further characterized in that said bracing members are 
purlins and said attachment means formed thereon on said 
first and second ends includes a T-shaped projection 
defined by an enlarged portion and a stem portion of 
reduced diameter each extending coextensively with the 
length dimension of the purlin. 

4. A supporting structure as defined in claim 2 
further characterized in that said bracing members are 
purlins and said attachment means formed on said first and 
second ends of said purlins includes a T-shaped projection 
defined by an enlarged portion and a stem portion of 
reduced diameter each extending perpendicularly to the 
length dimension of the purlin. 

5. A supporting structure as defined in Claim 4 
further characterized by said bolt securement means for 
securing a locking bolt to said base structural member 
being defined by an elongated integrally formed channel in 
the endwall of said hollow portion of said base structural 
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member, said channel being covered in part by opposed 
necked portions outwardly positioned relative to said 
channel and defining a passage having a given width, said 
channel being defined widthwise by two opposed sidewalls 
spaced at a distance substantially greater than the given 
width of said passage. 

6. A supporting structure as defined in Claim 5 
further characterized by said plurality of base structural 
members being formed from an aluminum extrusion. 

7. A supporting structure as defined in Claim 6 
further characterized by said opposed necked portions 
partially covering said channel being integrally formed 
with the end wall of said hollow portion of each of said 
elongated base structural members, each of said necked 
portions of said hollow portion meeting with the outer 
endwall surface along a curved surface blending 
contiguously with the endwall surface. 

8. A supporting structure as* defined in Claim 7 
further characterized by said locking bolt having a block 
portion and a stem portion and a clamping plate being 
connected to said base structural member, by said locking 
bolt member, each of said clamping plates having a slot 
formed therein for receiving said stem portion of said 
locking bolt, wherein each of said clamping plates being 
formed. with complimentarily curved surfaces which engage 
the corresponding curved surfaces formed on the endwall 
surface of said hollow portions of each of said base 
structural members. 

9. A supporting structure as defined in Claim 4 
further characterized in that each of said keyhole slots 
formed in the transverse sides of each of said base 
structural members being defined by. a slot half formed at 
each distal end of each base structural member, wherein 
ordered end-to-end connected ones of said base structural 
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members being connected to one another by a splice means 
which causes each slot half to create a complete keyhole 
slot configuration. 

10. A supporting structure as defined in Claim 9 
further characterized in that said keyhole slot being 
spaced along the lengths of said plurality of base 
structural members at spacing which are coincident with the 
spacings of the attachment means formed on each of said 
bracing members as taken along one side thereof. 

11. A supporting structure as defined in Claim 9 
further characterized in that said splice means includes a 
tubular splice member sized and configured to be received 
within the internal confines of said hollow portion of each 
said base structural member, each of said splice tubular 
members including cut-outs disposed midway of its length 
and corresponding in position to the location of each half 
keyhole slot disposed at opposing distal ends of the 
connected base structural members. 

12. A supporting structure as defined in Claim 1 
further characterized by each of said base structural 
members having a central axis which is coextensive with an 
axis of symmetry of said base structural members and said 
securement means integrally formed as part of said hollow 
portion of each of said base structural members being 
defined by a channel extending coincidentally with said 
central axis. 

13. A free standing supporting structure comprising: 

(a) a plurality of first vertical support disposed 
in a row along one side of a central axis of the 
supporting structure and bearing on a support 
surface, and a plurality of second vertical 
support elements disposed in a row along another, 
side of the central axis of the structure and 
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bearing on a support surface; 

(b) a plurality roof truss members, each comprised 
of upper and lower cords spaced apart to. define 
the height of the roof truss members, each of 
the roof truss members having opposite ends each 
associated with one of said first and a second 
vertical support elements so as to be supported 
thereby above the support surface; 

(c) each of the first and second vertical support 
elements having first and second subpart members 
which are fixed thereto in a parallel 
orientation and spaced from one another by the 
height of the roof truss member, said first and 
second vertical support members being comprised 
of vertically upstanding inner and outer cords 
which connect to said first and second subpart 
members to maintain the first and second subpart 
members in said parallel spatial relationship; 

(d) said first and second subpart members being 
comprised of a hollow tubular portion which is 
directed towards the juxtaposed opposite end of 
said roof truss member to which it is connected; 

(e) means associated with the ends of each of the 
upper and lower cords of the roof truss members 
for connecting within the hollow tubular 
portions of the first and second subpart members 
so as to form a self supporting roof structure; 
and 

(f) means laterally connecting successively ordered 
ones of the roof truss members with one another 
and successively ordered ones of the vertical 
support members to one another for bracing same 
against movement. 



wo 96/41923 



PCT/US96/09704 



24 



14. A free standing support structure as defined in 
Claim 13 further characterized by said structure having end 
walls defined by vertically extending base structural 
members which connect to the lover cord of the roof truss 
member disposed above it, and a plurality of bracing 
members connected between said vertically extending base 
structural members, said plurality of bracing members 
including end bracing members which connect between a base 
structural member and juxtaposed ones of said first and 
second vertical support elements. 

15. A free standing supporting structure as defined 
in Claim 14 further characterized by said inner and outer 
cords of said vertical support elements and said upper and 
lower cords of said roof truss members being comprised of 
base structural members each having a hollow portion and an 
integrally formed web portion, and wherein each of said 
base structural members having a plurality of keyhole slots 
formed therein for connecting with involved ones of said 
bracing members. 

16. A supporting structure comprising: 

(a) a plurality of elongated base structural members 
each having first and second ends defining the 
length thereof and each base structural member 
being defined in part by a hollow tubular 
portion extending coextensively therewith, the 
hollow tubular portion of each base structural 
member having a given width defined by opposed 
transverse sides; 



(b) 



(c) 



a plurality of bracing members each have first 
and second ends which define the length thereof; 

attachment means formed on said first and second 
ends of said bracing members for engaging with a 
surface on one of said plurality of elongated 



wo 96/41923 



PCT/US96/09704 



25 

base structural members to effect a connection 
therebetween ; 

(d) each of said plurality of elongated base 
structural members having a keyhole slot 
formed in the transverse sides thereof, 
each of said keyhole slots being sized and 
shaped to receive and hold the attachment 
means of one of said first and second ends 
of said bracing members; 

(e) each of said plurality of elongate base members 
includes a locking bolt securement means 
integrally formed as part of said hollow portion 
thereof and extending coextensively with the 
length of each base structural member for 
receiving and locking a locking bolt to be 
secured within said securement means; and 

(f) said plurality of elongated base structural 
members being defined by said hollow portion and 
an integrally formed web portion creating a 
generally T-shaped member, said hollow portion 
thereof having a generally rectangular 
configuration as seen in cross-section and said 
transverse sides thereof being formed by opposed 
sidewalls, said opposed sidewalls being 
interconnected with a transversely extending 
endwall and with a transversely extending base 
wall with the web portion thereof being 
integrally formed with said base wall. 



wo 96/41923 



PCT/US96/0?704 



1/11 




wo 96/41923 PCTAJS96/09704 

2/11 



wo 96/4 1 923 PCT/US96/09704 

4/11 




wo 96/41923 



PCT/US96/09704 




wo 96/41923 



PCT/US96/09704 



6/11 




FIG. 7A 



82 80 90 



85 48 85 




12 



I 
90 



80 90 12 



FIG. 7B 




106 



104. 



100 




94 92 102 



FIG. IOC 



94 92 



FIG. lOB 



wo 96/41923 



7/11 



PCT/US96/09704 




wo 96/41923 



8/11 



PCT/US96/09704 




wo 96/41923 



PCTAJS96/09704 



9/11 





wo 96/41923 



PCTAJS96/09704 



10/11 




INTERTOTIONAL SEARCH REPORT 



International application No. 
PCT/US96/097O4 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC(6) :E04B 1/19 

US CL :52/63, 222. 86, 93.1, 654.1, 655.1 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. HELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
U.S. : 52/63, 222, 86, 93.1, 654.1, 655.1, 653.1, 653.2. 262, 22, 87; 211/189. 191, 182 



Documentation searched, other than minimum documentation to the extent that such documents arc included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 3,045,834 A (SEIZ) 24 July 1962 (24/07/62), see entire 
document, especially Figure 4. 

US 4,569,451 A (PARROTT ET At) 11 February 1986 
(11/02/86), see entire document, especially Figure 1. 

US 5,237,785 A (LUKES) 24 August 1993 (24/08/93), see 
entire document, especially Figure 2. 

US 4,961,297 A (BERNARD) 09 October 1990 (9/10/90), 
see entire document 



1, 12 
1, 12 
12 

1, 13, 16 



Further documents are listed in the cominuation of Box C. Q Sec patent family annex. 



Special categories of cited documcnis: 

documeotdermtng the general vtate of the an whkh is not coa-ikJered 
lo be of particulsr relevance 

earlier document published on or after the inlemational Hlmg date 

document which may throw doubu on prioriry cblm(») or which is 
cited to establish the publication date of another citation or other 
specal reason (as ipeciHcd) *Y' 

document referring to an orsl disclosure, use, exhibiUon or other 
means 

document published prior to the intcmalionol Hllng date but later than -a' 
the priority date cblmed 



later documcril published after the tntcnmtional Tiling date or priority 
date and not in connict with the application but cited to understeod the 
principle or theory underl>ing the inventioo 

docunent of parUcular relevance; the claimed invetition cannot be 
considered novel or cannot be considered to invoh^e ao inventive step 
when the document is taken alone 

document of panicular relevance; the claimed invention cannot be 
considered to involve an inventive ttep when the docuacat is 
combtnod with one or more other such documents, such combtoatjoa 
being obviowi to a perKm skilled in the art 

doctiment member of the same patent family 



Date of the actual completion of the inlemational search 



16 OCTOBER 1996 



Date of mailing of the inlemational search report 

1 7 OCT 1990 




Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 
Facsimile No. f703) 305-3230 



Authorized officer 
Timothy Kang 



THfSFAOE BLANK (iniTO) 



